MODELING PROCEDURE £ 



OBTAIN DIGITAL REPRESENTATION 
OF OUTER EAR AND EAR CANAL 






OPTIMIZE/CLEAN DIGITAL 
REPRESENTATION 
PERFORM POINT REDUCTION 






CREATE SURFACE ON DIGITAL 
REPRESENTATION (POLYGONIZATION) 






CREATE A BASE ON THE DIGITAL 
REPRESENTATION BY SQUARING BOTTOM 






SELECT CONFIGURATION FOR 
HEARING INSTRUMENT 






SELECT COMPONENT/FEATURE SET 
(AMPLIFIER, MICROPHONE, RECEIVER) 






CALCULATE SIZE/VOLUME REQUIRED 
FOR SELECTED CONFIGURATION 
SPECIFY WALL THICKNESS 







LOCATE FEATURES OF THE 
EAR AND EAR CANAL: 
DIRECTIONAL PATH OF THE CANAL 
BENDS (FIRST, SECOND) 
CANAL CENTER LINE 
VERTICAL PLANE OF THE EAR 
HORIZONTAL PLANE OF THE EAR 
SPECIFIC ANATOMICAL FEATURES 



SET BORDEF 
CANAL TIP 
ACOUSTIC SEAL 
APEX/OUTE 


tS BETWEEN 
SECTION, 
. SECTION, AND 
R SECTION 






REMOVE UNUSED PORTION OF VIRTUAL 
SHELL IN CONFORMANCE WITH SELECTED 
CONFIGURATION. 







CONTINUED IN NEXT COLUMN 



PERFORM SIZING ALGORITHM 
ADJUST EACH SEGMENT AS NEEDED 



PLACE/ADD STRUCTURAL 
FEATURES ON/IN SHELL: 
VENT(S), RECEIVER HOLE, 

RECEIVER MOUNTS, 
WAX PROTECTION MEANS 
INTERNAL BAFFLES 
EXTERNAL NOTCH TO AID REMOVAL 
CUSTOM FEATURES 



LOCATE/PLACE INTERNAL COMPONENTS: 
MICROPHONE, RECEIVER, AMPLIFIER, 
BATTERY/BATTERY HOLDER, 
VOLUME CONTROL, COMPONENT WIRING, 
ADDITIONAL OPTIONS 



PERFORM COLLISION DETECTION 

INCREMENTALLY DECREASE 
LENGTH OF INSTRUMENT 
(FROM SPECIFIC POINT) 



REPEAT ABOVE STEPS UNTIL 
COLLISION OCCURS AND 
INCREASE LENGTH INCREMENTALLY 







PERFORM VOLUMETRIC CALCULATION 






ADD FACEPLATE TO SHELL 
DISCRETE OR INTEGRAL 






CONFORM FACEPLATE TO SHELL TO 
CREATE SEAMLESS INTERFACE 
BETWEEN FACEPLATE AND SHELL 






OPTIMIZE FIT 
PERFORM STATIC FIT AND 
INSERTION SIMULATION TESTS 






PROVIDE DIGITAL FILE FOR FABRICATION 
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FIG. 4 



SIZING PROCEDURE 



CANAL TIP SEGMENT 

SCALE PROPER CANAL LENGTH AND TIP 
OPTIONS: 

1) EXTEND/REDUCE 

2) EXPAND/TAPER 

3) ROTATE/PIVOT SEGMENT 

4) DUPLICATE EXACT CONTOUR 



ACOUSTIC SEAL SEGMENT 

1) EXTEND/REDUCE 

2) EXPAND/REDUCE 

3) ROTATE/PIVOT SEGMENT 

4) DUPLICATE EXACT CONTOUR 



APEX SEGMENT 

1) EXPAND/REDUCE 

2) EXTEND/REDUCE 

3) ROTATE/PIVOT SEGMENT 

4) COMPENSATE FOR TRAGUS 

5) COMPENSATE FOR ANTI-TRAGUS 



USER-DEFINED ZONE 



1) IDENTIFY ZONE 

2) EXPAND/REDUCE 

3) EXTEND/REDUCE 

4) ROTATE/PIVOT 



ENTIRE SHELL 



1) EXPAND/REDUCE 

2) EXTEND/REDUCE 



Fig. 5 
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